Controversy surrounds the extent to which the clocklike rate of base changes in DNA is influenced by the generation time of the organisms involved. For example, a comparatively high rate of nucleotide substitution in rodents has been attributed to their short generation time compared with that of primates (Wu and Li 1985). Springer and Kirsch (1989) have recently documented a rate slowdown among marsupials in the family Burramyidae. They argue that burramyids have a short generation time relative to other phalangeriforms and that they hence represent "a striking counterexample to the common view that rates of change in DNA sequences are inversely correlated with generation time" (Springer and Kirsch 1989, p. 331). Springer and Kirsch (1989) concede that demographic data are sketchy, at best, for most phalangeriform marsupials. In this note we comment on the demographic and reproductive data necessary for assessment of generation time, and we present evidence of extraordinary longevity in free-living populations of both genera (Burramys and Cercartetus) which can be unequivocally assigned to the burramyids. We would urge caution in use of this group as falsification of a relation between generation time and the rate of DNA evolution.
addition, age at first reproduction does not vary greatly among most phalangeriforms, with onset dominated by seasonality, and occurring at 1 year or 2 years of age, as observed by Springer and Kirsch. The maximum life span of most very large species remains unknown, particularly where there are no obvious criteria by which the age of old animals can be determined. It is more surprising that, although burramyids attain reproductive maturity quickly and are small, so that allometric considerations predict a short life span, no study has successfully set a limit on maximum longevity in this group. Indeed, at least one female tagged as an adult lived the full duration of a lo-year study of B. parvus at Mount Hotham, Victoria, without any sign of a senescent decrease in reproductive output (Mansergh 1989 ). The population studied occupies prime habitat for this species. Males do have shorter life spans (-4 years), probably as a result of a costly seasonal migration enforced by dominant females (I. M. Mansergh and L. S. Broome, unpublished data) . A 4-year study of a low-density population at Kosciusko National Park, New South Wales, has also failed to encompass the life span of females (L. S. Broome, unpublished data). We know of no other same-sized eutherian or marsupial insectivore or granivore (except for the Chiroptera) with a comparable free-living life span.
Demographic data for Cercartetus are less satisfactory. Consecutive studies of a high-density population of C. nanus at Wilson's Promontory National Park in Victoria include females that lived for at least 3 years and males that lived for at least 4 years (S. Ward, unpublished data). During a 7-year study of other small mammal species at the Monga State Forest in New South Wales, a male C. nanus lived for at least 5 years in marginal habitat for this species (A. Cockburn, unpublished data). Its ultimate disappearance coincided with a population decline, and there was no evidence of replacement by younger animals. In almost all marsupials, females survive better than males (Cockburn, accepted) , suggesting that maximum female life span may be much greater than 5 years.
Because the studies we have briefly reviewed include a range of densities and ecological conditions, from cool temperate rainforest (C. nanus) and coastal shrubland (C. nanus) to alpine boulder fields (B. parvus), taxonomic affinity appears to be more influential than either habitat or density, and we conclude that long life span is likely to be a general characteristic of burramyids. The same long life is not evident in the best available demographic data for free-living dasyurids (Lee and Cockburn 1985) , didelphids (Eisenberg 1988) , peramelids (Stoddart and Braithwaite 1979) , petaurids (Smith 1984; Suckling 1984) , pseudocheirids (Pahl 1987) , Tarsipes (Wooller et al. 198 l) , and at least some small macropods (Christensen 1980) . Life spans similar to those of female Burramys occur in Phascolarctos ( Lee and Martin 1988) and in phalangerids, which &an live as long as 12 years in the wild (Bell 198 1; Clout and Efford 1984) . Only large macropods are definitely known to live for longer periods (e.g., see Norbury et al. 1988) , though the same is probably true of vombatids. These data suggest that the generation time of burramyids may be rather long compared with that of many other marsupials, including several families of phalangeriforms.
The slowdown of the rate of nucleotide replacement in the burramyids reported by Springer and Kirsch is certainly of interest, and we concur that the study of variation in the rates of DNA evolution requires a pluralistic approach. However, such a pluralistic analysis will require better-quality fundamental biological data than are currently available if we are to distinguish alternative hypotheses. For example, Springer and Kirsch speculate that the extensive torpidation exhibited by all burramyids may retard single-copy DNA evolution by affecting cell turnover in the gametic cell line. Alternatively, slow cell turnover in the soma may facilitate increased life span and therefore may increase generation time. Until better demographic data are available, we would caution against using the burramyids as a strong counterexample to an effect of generation time on DNA evolution.
